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(54) BS^co^ft] 

(57) ixm 

0) 

•WB*rJII^-C***u~-* (10) atlMic&ttSK 
J^teHWSita. U^oT, IBffi (3 0, 3 6) co 



SJ^MBrtSJi, ttettta@K4^ ^**u-^»f^ 
*s jgfc lol^co A^j * t 1 - $ fir v * 

[R*jki o] uftseA^^T-^s, KnRttfticisg 

ttfUBftfts, ^BBfcfcfco?Jte£lir*Sraftfc 


ftlii8£:« d«o*m»c«^SiiT, B»*:7*yMc 
2] mSBlHlPB»^J:ustttt»ii % 

«[(-MIR+SJ:5lc»fl5nIfigT?*6, Hl^l 1 lc*2® 
BAjBT-Ktt^StLfcntailBJBi:, 

4tr, bmwi 4 a. 

[R3R3f 1 6 1 ttgjfttUBtf. Hat*?*? h*$ct> 

IdS^^^^hr^yu-^Sr^tf, R*JSl 4 4 

WWl 7] HBttttWdt, (a) ^fcjgfcfcftfc 
f&flEMJ: 5 *£vVE©g£iM-7-fe* h^JlO 5 (b) £<D 

[R«n 1 9 ] mm****$zb % 


ih*«2o] MaBMniBiKtsji^ttwsd. $m* 

I^5ftig2 1 J hfc5OV0*b 1 00 V 

icaa+ar-f y u-s/s ^ssafcff-t-a. »** i 9 
**h7-f yu~**atr* »*«2 2*fcita#«2 

[fflsRJS2 5] Jfflf£&tt»*s H (a) ^*a*6nfc 
fdEfifiJ:f9^#v>iHcofl!LnS^7-fe«> h^J;^ (b) E-fflj 

afc+*E«ttW*7-ty bttU@IS<rfttr« 

i»*«2 6i mseawa*** y**u-^ia/jtt-T- 

f-s-^^J:tW^tt<a:t2MQ.<o^«tt:S:a€f, bS 
#H2 2 A»&Hf*02 4 OtvrtaMcBttOi?** 

[R3K4I2 8 ] IMKx*^ t 3fc«W*tfta*>M& 
«*#tei"lclMoiBUt«r«*lc+a J: 3 tea® £ft 

»*«2 7|C8Btt(0*&. 
[»*# 2 9 1 mmt=*A'#tf* KttfBCEir l 0 0 

2 7JCE«0*ft. 

[M*tt'3 o ] u-^WflsWftft-clWWffi* 
KattfltKJ:. 1 ttOKAttntAmyitt?- tttfj* 


ffl««"CS5»«tB*«^*3«t5fi««n*4ricL, fit 

[000 1] 
[0 0 0 2] 

&C5T-*lcJ;»3, »lfta>S(B«r#5. EP-A-0 
7 5 4 4 3 7 -g^gea*)* p lc % 

fc * *> ft* tr- * W£ *R 8+ 5 d t IC J: o TIsljOiT- 

»**t»*aaHc»?sr-u, roaai*. 9 a 

[0003] iaaic*j«t«r-^j»aA5#aiw»«r5iar 

Katt«[fc1ltai:©BltM**+'<V*t/Hv^rfctt 
T^X-VhZ><DX\ «att»JB*tt, 

r#«raai-6wt^«icft» % aa^a 
a*^»»K6a9«tttt^#!cttft6k#B*ia^ 

[0004] 
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[0005] Lfc^or, *5B«wtt. m\m*mm 

[0 0 0 6] *mm*£ft:, K«***A'*««r*tf^ 
i/^fAtS^ -<n>s*7-M*. »Rttffifc*s^X2 

*r»J»1-<&fc*©«»lHl»fcS:'&tr. dOtS8X\ 

MIC «l«35^rr*fctt»*S4x»4a!KA $ «l+. 
[0 0 0 7] &§WH-ttx 3tw«fc— h©&2£<Ofc*l£ 
tt. nM3Bft£tJWW£tt« mm*7*y 0 v 

i o o voee8^AS*feHfca*teffi^^Mw 

■IIBi-ftJ:5fc»fliRr«XfcS. SSRfcffc *R<0«!1 

[0 0 0 8] :ti{:fUT, ft*:ffi*ai-7-fes/ httffi 
[0 0 0 9] *5&W<o®*tv^ft«-ctt, 


ym^Tir^y y fc4fM1"*R£tt#a&tatfftttatt 

bttft*, vv^-* t L-c«>a««ifflft* 

1 0 0 1 0 ] *»W<o?g 2 co^jitilcffi 9 t , B«*** 
* 8ft« fc «>IW £ E * * 5/ * i: fc 

[001 1 ] *38W<oS3<oWiEic:?eoX. ittXfttt^ 

OT^fe^fciB^uiKjioxttWxftbixfcia:* 

r^^^^^Oo RH***/^*li. iBffi^SHtt^ft 
:i^< fltffiOBUE 5 J: 5 fc3S« 
+SrfcA*-C*» rWl*fittfcttitt*«ffifr 1 oov 

^COL^V>MlC»i*oCt^«fcoX^4 v ^nSo 
[0 0 12] ±ffi«)»* b^KlfirtXH:. 
SiWIl. ^©B*^^— ^iw*S(r*X*ir^*> 

i«)««Kfe*ioX«m**t*:DCl8EE*^ 

icia ^ S * * ^ ©ScfSi-^i- 2> u^5t^cic iot fj i» 

<49, Bl*«l^lc*>fcoX*«SiFlx6» 

Xt>5. 

[0013] S&tt&«JKM», »lttTM*U«wJ:oX» 
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cot**, 

mm*. jR«-T-3a»^#«EL*v^. vx*u<-*uj 

$ jxfc ^ x * u- ^ m # co^jffli * x * ? <o 
[0 0 15] ::t t («^fc^{cig)nfl$r#fiaLr^ 

[00 16] 

x^u- # i o££t\ ^x#u-*i* % 

h 1 imztinz. H^Lfcn* 

^^tu^ixK**— Kfc^tfStffc*— K£$giR1-£fcib 

CO 20(07 v hX^ y^- 1 6 Afoitfl 6 B^^-f^o 
Six*. ^-KiSiRtOft^fktL-C^yV^^^ya 
D 2 8 

[0018] |g)2i±, mmr-tyy*) 2 8«D*«8G>fifcft: 
ft«ffi*»e>#«sftTv*$ 0 y *-vm®3 6{i, to 

(0v't7h4 0i:Urt>'7'!J2 8 (d) 1 <0& 
('^Kl^-Xl 2^-CTir^7'!;75^^rj~Ki 

ic, ^S3i2.W3 2ii>N>'Kt , -^i 2jcjgtA =»-Kl 


4 rt©»]«DW«:|Cftta* rt&#te3 2 t U 
^3 6i:c0filllC{j:, 'J ^->B««>rt«lcKUSTy4f 

T) *!6tM-3*!J--7'* UT«K*ixfctt»»3 4U 

j:otw^>fcb$Wo si *-yttm&*)t>mmi& 

$H5o ?8&T1?V7'y<0;fc$fc^ 
m LT(iv y ^ -^m^fiOOi^l^WlClj: 1 mmrt^ 
3mmcD««T»*>0. y ^->®ffi(0BmW^C06-T a * 
M^MKlljhaMirtt 1 mmfrb 5mmcO|il3T-fe^ % ffl- 

hz> 0 ««r-fe^y 2 sii, 5/^7 M o$:?§t>-fe7 
5: * ? coteta* 3 4 oifff0T»»l-a*fe»$/-* 4 2t 
*ru i/-v7h4o<o*fiaty^-^fato3 6iu-cB 

[0 0 19] »ffcfc*>fco"CMt, *ffltt<0«*7-{-yu 

L3 2{c:>>"rj: tefl8ti-'<tiBi»4 4 <c?a&r-tr>'7' 

!i2sm^ e®i«aa3o^y^- 

vfd@3 6 b<nffijj%m&+ (0. 9% 
w/v) C0i&$4 eizsmztiz. 
[0020] m%T*>7 y tt, -#<offl« (S-fiftmiS 
3 0) o)Miz*.=. v hco*^U«*|fi]^u«5, 

(omza y ^ - y^ffi t »m-t zmm.&o'm*zfr lx 

[0 0 2 1 ) V0;IS3 0 ir^3 6 i: W|«<c+5McjfiSja|« 
)UJH^4x.<bix$<b, i?VSil<DiK«c4 e^XcOfS^co^c 
Hfcl- i »a»c»S»iaffi3 0<035iE±lc 

h 5 Oti, 7S-iRM^3 0 ^88«-ftJ!fc!kflLBSt^B8co 

\Z S S»«ffi3 0fr««4 4O3cflSltt«IC«#L-C»fa 
[0022] Z<D®i1r.*- V\±\£®tf)fc&®(Df&ji u^< 
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t8S3o^«i»ic55»ur^stc6, fcJ; 

*ottttllk«llC*JCt6*o J: 5 &Ji#£B<'£ $ft£ 
U"</Mc:38;jg $ ftfctf ftiifc b*ct \ 
[0 0 2 3] tt«^<0»raft«A<0{5 

fttt* aTtH3©A*5j:lJKBft»l!IILTK9!1-SJ:5 
id, Rfflt?ttA«reai-S - 1 fc «t 9 BMBftlJUTfcbft 

So 

[00 2 4] B3AMMBLT, *M!i:fot^f 

6 t©Bi:8ft*t^^ 62*3j;t>'63^^ 
£tf. B2iciM-J:5l^ Sfttttffitisv^r-^tkitt 

iiL**ig»Ui*»*e 4 £«msi- 

0. ftiSu «1Bi£«>Xflc« *5^y^-v««ttfctt 

*fc&»ttt«tt»«£»«>*y- Kt LT*ft«ifwiii- 

i?y hf|tEE<b ft 

[0 0 2 5] iflffi»#tt<OjE©tBffi (BUM-?** h€ 
JOE) \t, B*« : i t 6 4ttt***tfcKWK«K^9«-^ 

fcjMU-A'? 1 iCttfrSftfc****/^* 70^ 

t¥»*-v^^ 7 o t«»*ic:$i^raar**i, 

-C*©*4W4*&< £k2MQ-C&*K AffiWfcttSO 
MOfl'fe 1 0 OMOO|R|0>AAffiSI:«rlll»i-$Stt5>1N 
*7 2*Jj:0!7 4IC4x.6^S o 1Btt5MHtt7 2ftJ:V 

(VCO) 7 8114^ 5 0MOH10 0MQ«)« 
6 l o o V©WRt*irr5i(t«*7*y Mc*hT6 l fi 

A0fMKotftfflStttf&&&. ttuiiwfc«<i»»i-* 

#a©i(«3&sE]jB*ftaiir^«jSt*i-* # 
[0 0 2 6] iK«*7-ty MEJT:&VC07 8 ICftWC 

2KEicaiEto*«»K:K*-i-a c fc ic J: 9 x jfflTJV 

U-'S 8 2^ L-C^ffi^<om^ 8 0 t««Sftfc»» 


•mpbb (H^-titi*) k:*7-fesf nuEu-<^fc^i-tt 

**e«+*w fc 3. BSM-^-fc 5/ h©«F 

to>lfi](oS^»^ffiic:i3fcorw(Dffi«t?jffi«Sft 

'Cr^^^ff^-CSRS-LTfcJ:^. ^"fft©»&fc, IM 
ttSIKtt, Kt7ty hffflO^fcJfcfcfcftfcfK (A 
S!ttK:tt5 0VA^€>l Q0V<D<£G8fl) 
1BH6 0OlKa:«:tt(:6J:9lwffijftSftd. 

*feftft*«*«tt«4r©MII»«T»*flSSft1» 

[0 0 2 7] B2ICii*1v<^#— 7*«T*:^0*«|; 
jE*tfflt>6ft6fc, fcirx«Tir^yyco^bO(c+ 

icfcv^cti, HUM-?** h©ffiteli£te1-S©-C, S 
8MS-?6 4tty^-v«;«jc»trftlc4*. B3Afc 
^SftSttUJStt, VC0 7 8*/<*'<*U *»ofcfc 
*.tfORy-h 8 6 0-^(0 A*fc«**ftfcUJ* 
Ofe*<0AAliVCO7 8A^^sc»$tii^H- 
lt«) tt«*8 4^t6(OiS!ffittt!sail3B«: 

#tr* Jt«SE»8 4iOia*OA*ttflflB:ffi3£»ta#Sft 
So ffl*, t£888 4©tttt7tttt<. i"4te*>VCOlc 
<fc o Xft& Ltc#5L\Z%t>&iB%lZO R ^- h 8 6 *M 

jSLT*^ hr^yu—^ 8 2^(g^.'bftS. 

e;**u-^<OBiAia-7-6 4t*itStt**7-lr 
y h1BE^JtttB8 4 t4x.6ftfcft©SWfBQEtft# 
txabSSUilJb^fltSE^di, ifc«»8 4cBUi*li^ 
*ftft*K ORy- h8 6ttVC07 8a»5>OSSIC* 
L, fttt«©WA8 0ft>bMflBB<c^ 
x.6ftfc29ESl{c:aEbi«*<o**Dds, ftAttOKeo* 

[0 0 2 8] ^©XMIH-Cft^ /<y7r7 6, VC07 
8, Jttt«8 4* ^il^ORy- h8 6C0fcyp(0tS*Ji 
i?**U-^OHJ»«ft8 4*5^0^6 6IC^^6ft^K 
Wttflffie*A»b91«SftS©t\ S64^»«i*a«) 
^Stt^©»SftS. rw0«j<ofc«>lciaiiiO/j:!BW*® 

3Bl:/Tt. ^3i^U-^com^Sgi L 6 4i6 6i(0|]l3 
ta-&Sftfc»JE«BE»9 Ott, yy«*5B9 2* 

jili ^-7Hc«K1-« wtl-J;^ /V/7-/7 6 HIEfe J: 


-6- 


[0 0 2 9] ftlcH4«:*|Hbr. ftttttffii 3 0*J: 

^x^^-^WAtt-T-l 6 4*5J;0!I 6 6fe^LT 
SlflKtt&IBMl 3 0*>£tM 3 6£cDffi}*DCfit$# 
SB-*-a<&fcK<\ i*J<o&#*-v><v* 1 6 2*>J:tf 
16 3^ S?x*u— *r4>Utfj*7— 

^n^KSftttffii ao#£w) 3 6 

£iK*l1-&<f >*J*—* l 6 8 *-&&. 
[0 0 3 01 B5*MIUT« v^zis-tKomfimw 

(tft^*>WA8f 1 6 4*iJ:tJKl 6 6K*3It*f-^ 

^-^m*«E) wtaewsti, row-m, sookH 

flnfc— Srr3fl>T\ *U;O0>H1— Kmi^ * 

yvldfrfco X Wife tStlit S** * U- * ad*ffi^-«)SF^ffl 

[00 3 11 L*»L*J&*fe, — affi»ttt«-C+»fttt» 

-INC ^^lcfefc5UlA'^<o¥i*«i*a»<ojitt-c-t? 
£Wft£«fc 9 ^x* i"-* 

^rtfiffiffn^AfiK (w<0^"Clt2 5 kHz) -cmk 

■i*ix«)aaeicft# lt*s r> . 25kHz com 


[0 0 3 2] B4«ri?t«*IBLT % JRltt^S**<o»ilifc 

ursr z>¥miirm.<o 2 5 k h 2 cosEfc^ftHi-rs 

Hz) li|i?]ilH*nfc*«®Bl 7 2*>J:tKl 7 4** 
U ^o^2£{C^b^faE^^x-^l 7 6*$ti\ 

«»iss 1 7 0 *atf. r<o.jt4B@8f±afe^j*«®»-c 
1 6 8u»tt«jicss^*n, ro-r^^ttw 

6 4*sJ:o«l 6 636»bODC-Ci8feig]f8*»|B 
^«tt*Wt^»*U-^»ffJB«*S 00kHz TiEKa 

kHz©jjc#*iS*U i^WSffilCfctt* 2 5 k H z 

ft* *<omM*. ±i£LfcJ:?lc, sm^fiil 3 Old*? 

Tffi»«tSl 3 0«>jfla£*^bTV^S. 
[0 0 3 3] a>«K»M (BB5**T) "Ctt. &&lsl% 
tt, fctx.liWvy^^i 6 8*J:t/**tfcWL-C* 
«E $ n 6 ^ -y '< > ^ **tpH^J»iR S ftfc tt^lMRBU 

tBE«*i^f:-ytt, *a®s»wfcfco-c«wt8J3E*» 

[0 034] mGE^^r-^ 1 7 6 co/jj^fi, gftffl 
ffi) *Wfc*«7-f-K/<y^lffl» (H«*"f) ICS 

[00 35] aswicii, mwimtki*. mmmmfrb 
kHz ^KanttftTM:. aw«iBntt4 o 5 y ^-c^ 

0, wix™3 A*$<ttFB*#lfflLr±asLfc35*OT^ 
D ca-&$*tfcttUig]K<oiSaFi*IW J: 0 0 «t\ 
[0 0 3 6] ^x*U-^WW*faBElC*5lt6aW©aa 
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[0037] «*sna^**^-^<«*^f— ^«±* 
s<z t sir tffliflfcbfc o r jg ^ a , * * * ua* 

ft+6*«©*»i LTfi;r*»ttte:fel**JtWS*# 
&fciJtf)£T-£<0 I^A^O^T£8EfBB:»*^— ^ 1 7 6 

aSCftlcffSSlcoaSUttv^ioicJ:!), mJQEgf l 7 61: 

[ 0 o 3 8 J B*B«©*««lfifttt:A*-< vtr-^v 

jjUii***U'-*Ui*»EB 1 8 20£fc&»{c;bfco 

^-f HI 8 4fr&tr. ®£E8H 9 0*>\fctfS&*3 
Sftl 9 1 tt, 1 8 8b&MKVKLi£tl* ft 

JQE3+ 1 9 0lt^**U'"-^a*^*5lt6K«l«>lB»»S 

1 3 0 JcfeJt 5J»«T-»WO»IR<0*«rRlfcr S J: 0 

[0039] #R0i<Dte/flti:* (**) 


#v^«[«flE*H:<SftttvM/^ic:|»ft-t-*i fc t>*rfflrc 
[00401 */5K-7^affl«i-*3v^ri-±, r-^ft 

[00 4 1 ] a»1-»¥tRffl^**u-^li:i3»t5jft« 

[0042] meicr-^stfa^flqte-rs-i^j:*)^ 

[00 4 3] *36W<0#* LV^ttWli, 

K* > (add-on) ^ A^|C*iV * T#» W S: ft o 

hcoy^y h i o sw:l*t6*W*©a*^ 
u-^a^y ht»Ai:©na^*«eB€r^«+5»lc 
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[0044] rcicge«cogjifi«i±. i«*D*iiy!:j»flt : ? 

[BfluOffiWttttH] 

[B 1 1 *»W»C«ofc««^f»sMlf^9 t A^rip-r 

[B 2 ] «nttteo«»ica»**triiii^e>iia fc 

[12)1 ) 


[SI 5] ®4<0i/^7 t AW-«Sr*rt+5^*-*u— 
[B 6 ] B 4 A<oS-«iiaffi|i*sjt6jtt« 

6 0 6 2, 6 3 * + 6 4 

MAS. 6 6 JJ^— ytgffi, 7 6 W^fc:'^y>^/< 
777. 8 2 *7>h7>f 8 4 JtttB, 8 

6 oRy-k 9 0 reesees, 92 y«B 

[B2l 




-<^y^ 4 W - ^7 * 64 1 • . r 
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(54) ELECTROSURGICAL SYSTEM, GENERATOR 
FOR ELECTROSURGERY, AND METHOD FOR 
CUTTING OR EXCISING TISSUE BY 
ELECTROSURGERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain many advan- 
tages including improvement of tissue incision and cut- 
ting speed, possibility of reducing damage and burn- 
ing of neighboring tissues and reduction of nervous 
stimulation by including a circuit which senses ther- 
mal electron emission from electrode in a generator 
which contains a high-frequency energy source sup- 
plied to a treatment electrode of an instrument for elec- 
trosurgery. 

SOLUTION: When a sufficient high-frequency voltage 
is given between electrodes 30 and 36, the liquid 46 is 
vaporized by liberation of electric power in an electro- 
conductive liquid 46. At first small bubbles are formed 
on the active electrode 30 surface, and finally gather 
to completely surround with vapor pockets 50. The va- 
por pocket 50 are supported by electric discharge 52 
over the active electrode 30 and the vapor-saline inter- 
face. Most part of electric power discharge occurs in 


the pockets 50 together with heat resultantly generated 
from the active electrode 30, and the liberated energy 
quantity is a function of transferred electric power. A 
tissue 44 is removed by laceration between cells by 
arc discharge, the laceration being formed by keeping 
the active electrode 30 near the tissue 44 surface and 
intercepting the tissue surface by the vapor pockets 50. 
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